This paper deals with fatigue strength of paper-based friction materials under cyclic shear-compressive loading condition which is regarded as a real loading condition in an automotive automatic transmission. The fatigue tests under various shear and compressive stress conditions are carried out for four kinds of friction materials in order to evaluate the fatigue properties and to clarify the influence of constituents on fatigue strength. The constituents of the friction materials are aramid, cellulose, carbon fiber, diatomite-filler, and phenolic resin. The S-N curves of the friction materials under shear-compressive loading are described by straight lines in a log-log diagram. The fatigue strength increases with increasing compressive stress component. The fatigue strength of the friction material composed of cellulose fiber and phenolic resin is higher than that of the friction material composed of aramid fiber and phenolic resin. The fatigue strength of the aramid-based friction material slightly improved due to addition of small amount of diatomite-filler. The compressive cyclic deformation tests are also carried out to investigate the fatigue strength under compressive-dominant stress condition. When the compressive stress increases, the friction material becomes dense and the elastic modulus becomes high. The cyclic strain range remains as low value, although the cyclic compressive stress is high. Microscopically, the net stress range carried by each fiber also seems to remain as low value. Therefore, the fatigue strength of the paper-based friction material is remarkably high under the compressive-dominant stress condition.
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